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I. Prof. Michael Weiss, declare, based on his personal knowledge, the following: 

1. That I am one of the inventors of U.S. Patent Appl. Ser. No. 10/28/2003 titled, 
"Method of Treating Extreme Physical or Mental Stress Using L-Theanine to Obtain 
Accelerated Regeneration", and am familiar with the contents of the application and the claims. 

2. That I am a professor at the University of Paderborn, Paderborn, 
Germany. 

3. That there is an Institute for Sports Medicine at the University of 
Paderborn. 

4. That in conjunction with and under the sponsorship of the ISME GmbH, 
Moerfelden-Walldorf, Germany, I and my colleagues at the University of Paderborn 
designed and carried out a clinical study to determine the effects of L-Theanine on 
the recovery and regeneration of persons subjected to extreme physical stressing 
at the Institute for Sports Medicine at the University of Paderborn. 

5. That the study noted in para 4 was carried out under my supervision and 
control on behalf of myself and my co-inventors, and completed no later than 
December, 2000. 

6. That the clinical design and clinical methods, the participants in the 
clinical study and the clinical results and data of the study including 35 tables and 
15 figures are detailed in a FINAL REPORT ABOUT THE SCIENTIFIC STUDY ON 
L-THEANINE CONTAINING DRINKS WITH REGARD ON RELAXATION AND 
REGENERATION AFTER PHYSICAL STRESS AS MEASURED BY 
ELECTROENCEPHALOGRAPHY, SKIN CONDUCTANCE AND STRESS 
HORMONES, copy attached, of which I am the principal author and editor and was 



directly responsible for, supervised and determined its content. 

7. That, as described in the FINAL REPORT, 15 subjects (students) were initially 
in the study, but one dropped out. The sample size of the study was resolved to fourteen 
(14) test subjects. The remaining 14 subjects were tested while connected for 
electroencephalography (EEG) recordings, skin conductance measurements, periodic blood 
tests and urine tests, heart-rate measurements, and blood pressure measurements. As a first 
step, they were then exercised to near physical functional capacity, As a second step, they 
were then given beverages to drink that contained one of a placebo, 50 mg of L-theanine, and 
200 mg of L-theanine, as a third step, they were then made to tie down to regenerate, and as a 
fourth step, measurements were taken at specific time periods and recorded during their 
recovery and regeneration to a rested or relaxed condition or state. 

8. That to achieve the state of extreme physical stress in the first step, an ergometer 
(i.e. a stationary bicycle) was used. The subjects exercised with an increasing load 
(stressing) over sixteen (16) minutes until nearly reaching exhaustion. After the subjects 
stopped riding the stationary bicycles, in step two they were given a drink containing one of a 
placebo, 50 mg of L-theanine, or 200 mg of L-theanine, as noted above, and their recovery and 
regeneration was then monitored in steps three and four for the parameters noted above, at 
specific time intervals as shown in Fig. 1 of the Report, designated as M1 - Start of monitoring 
(extreme physical stress) within 1 minute of conclusion of stressing; M2 - 30 minutes after M1 
(a transition period between extreme physical stress and drowsiness ); M3 - 45 minutes after 
M1 (drowsiness period); M4 - 60 minutes after M1 (a transition period between drowsiness and 
regeneration; and M5 - 120 minutes after M1 corresponding to end of regeneration, see further 
details in the Report. The time interval designations M1 to M5 are shown in the patent 
application, as noted above, with correlation to graphic portrayals reflecting the condition of the 
brain at the respective time intervals. 

9. That the effect of the exercising at near physical functional capacity was evidenced 
by an increase in heart rate. The near-maximum exercise produced a stress reaction in the 
subjects, which was determined as being severe after examining their blood chemistry. Blood 
samples were taken immediately after the exercise. The examined blood showed an 
increase in the numbers of leukocytes, blood glucose, catecholamine, and serotonin. 
Samples were also taken at M2 and M3, 44 minutes and 59 minutes after exercise, and 
showed elevated concentrations of prolactin and cortisole. 

10. That the subjects taking the placebo evidenced a full recovery and regeneration of 
all blood values and reached a relaxed and rested condition and state in about two (2) hours. 
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1 1 . That the subjects taking drinks containing L-theanine evidenced an accelerated full 
recovery and regeneration of all blood values and reached a relaxed and rested condition and 
state in about thirty (30) minutes. 

12. That in addition to the foregoing: 

a) no statistically significant difference in levels were observed of epinephrine, 
norepinephrine, dopamine, and serotonin; 

b) a difference in hormone levels of prolactin and hematocrit were observed in 
subjects drinking L-theanine; 

c) a difference in EEG results was observed in subjects treated with L-theanine, 
but the difference was not general, but localized in areas of the brain and only at specific 
frequencies; 

d) no change in electrosympathography was observed in patients consuming L- 
theanine containing drinks; 

e) L-theanine seemed not to influence receptor adaptation or regulation based on 
measuring CyclicAMP; and 

f) no difference in urine samples was observed from measurements of metabolites 
like creatine in subjects treated with L-theanine. 

13. That based on the clinical data collected and analyzed, as shown and reported in 
the Report noted above, L-theanine did not influence the regulating function of central-nervous 
system hormones or the excretion of their metabolites, nor did it influence brain activity in a 
serious manner (although changes in some alpha and beta waves were observed, which 
is compatible with prior studies regarding L-theanine and relaxation). Despite the 
absence in change in central-nervous system hormone levels, the levels of prolactin (which 
have been shown in the known prior art to be controlled by those hormone levels) was 
affected. This led to the conclusion that regeneration and recovery from extreme physical 
stressing was due to a coupling between the central nervous system and the peripheral 
endocrine system influenced by L-theanine. 

14. That acceleration in recovery and regeneration after extreme physical stress to 
about 30 minutes was due to heightened serum prolactin levels, as well as correlations 
between EEG-parameters and peripheral hormone concentrations resulting from the ingestion 
or consuming of 50 mg to 200 mg of L-theanine with indications that L-theanine influences the 
coupling between central nervous controls and peripheral controls, see Report. 
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15. That based on the activity performed and the clinical data collected during the study 
noted above and reported in the Report titled, Tina! Report about the Scientific Study on 
L-theanine Containing Drinks with Regard on Relaxation and Regeneration after 
Physical Stress as Measured by Electroencephalography, Skin Conductance, and Stress 
Hormones." noted in para 6 above, the invention as described in the patent application noted in 
para 1 above, and now claimed, was not only actually reduced to practice, but the utility and 
efficacy of the invention was established. 

16. That further, the activity performed and the clinical data collected during the study 
and contained in the Report evidence and corroborate the actual reduction to practice and the 
utility and efficacy of the invention regarding accomplishment of its intended purpose, namely, 
to accelerate recovery and regeneration of a human experiencing extreme physical stressing to 
a relaxed and rested condition and state. 

17. That still further, the activity performed and the clinical data collected during the 
study, evidence, prove and demonstrate the novelty and unobviousness of the claimed method 
for accelerating recovery of humans experiencing extreme physical stress to near functional 
capacity comprising feeding a human experiencing extreme physical stress near physical 
functional capacity 50mg to 200 mg of L-theanine mixed in a foodstuff or drink, and resting the 
human, following consumption of the mixed foodstuff or drink, for a period of at least 30 
minutes whereby the recovery and regeneration to a relaxed condition is accelerated. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Introc iuc tioa 

From the up lo date literature it can be derived that L-theaninc has no 
pharmacological efleeb like a tranquilizer nor does ii act like a neurotransmitter 
antagonist, in animal sIir! ies it seemed lo interact with the pathways of distinct 
ncLiroiransniilter systems, i.e. the dopaminergic, seroLonmetgie and the 
noradrenergic system in the brain at the pre- and post-receptor level 
(concentrations and release of the transmitters and the norepinephrine 
stimulation of the second messenger cAMP). In human beings it was shown thai 
L-theanine influences ihe cerebral electrophysiological activation (EEC alpha- 
waves). Derived from literature and published individual observations and since 
dopamine and norepinephrine are part of ihe stress system the study was based 
on the hypothesis that L-theanme has relaxing effects and influences stress 
management and coping To objectify this a: an endocrinological and 
electrophysiological basis we used topographical frequency ^pecirum 
eleciroeneephalogfaphy-measuremenis ( EEG-mappmg). skin conductance 
measurements (eleclrosympnthogmphy, RSGj, and determined blood stress 
hormone levels afier exercise stress under standardized conditions as well as the 
basal and stimulated cAMP production of blood mononuclear lymphocytes 
(MNL) taken in the regeneration phase alter stress. Byciete eruometer tests were 
used as a reliable, very wed reproducable and individually adjustable stress 
model. 

Study fli'si^f* and mcth oftes 

Pi'obuiuh: The study suirted with n : l? nonsmoking male heailhy students oi physical 
education who were accustomed to heavy physical exercise hut not special!) trained in 
endurance sports or weight lihiny. They wore free ul " drugs and/or stiuiii lants and yave their 
wrilicn informed consent, By a pretest their inteuer circulatory adaptation 10 exercise and [heir 
individual work my capacity was determined and they were familiarized with die tent 
conditions.. One test person dropped out because of illness. For unlhropouioinc and eruometrie 
less data of ihe 14 icy t persons who finished the study sec table L Their maximal purlbrmanee 
was 357- ,--47 Weill 4.5fw-Mi/i Wad. perky body mass and their nuvmat hear? frequency 
was 1 KfWv-y S'iiiin, 

The pretest was carried out on the same hyeiele ergomeier like die lesi trials in upright 
position, stariiny al 5<J Watt and increasing workload hy 50 Wan every 3 minutes until 
eshausbou. The llnul test Icuitl was individually standardized as a step test with s equal 
increments between 0 Wait and the step load thai could be maintained for 3 ruin in die pretest. 
Steps I ■ 4 lasted 3 min each and the last step 4 rnin (total stress test Orne - I6min. see He, I 
right upper level). 

The n>si drink* had identic colour and taste but differed in the Liu^muic eoment; iLLpJncdliL 
J rink J) or 5(J Ul rhik 30 or 200 nu i {drin k 3) of Luheanine in 0,33 h 

'['he u-.sis were earned out in intervals of one week in ihe rnonuay at she same lime i sup 
ii.m., S,35 a.m.. or 10.20 aun. for dilTerenl groups) and ihe drinks v. ere uiven in a randomized 
cross o\cr double blind order (list of randomization see table 2). In the time between die tests 
die probands should not change ihe usual activities and the habits of eatin- which are 
protocol led in a diary. The clay before each lest no intensive e\ercisc nor excesses in drinking 
or eatinij were allowed and the probands ensured enough sleeping tune. The probands met the 
institute in (he posiahsorpiivc phase one hour before the tests and had a standardized german 
breakfast with 305 kcai (bread, butter, jam; 50 u carbohydrates, 18,4 g fat, 7.6 g proteine). 



mineral water anchor fruit lea ad libiumi Inst withou! caffeine or other stimulants. Alter 1'hing 
an indwelling catheter in a lb rearm vein, appiicaung the electrode caps and icsnng the 
electrical resistance of the electrodes the experiment; run through like shown in figure 1 : 

- Incremental stress k i M on the bicycle ergometcr f.fig.4, 5, 6) 

- Within I min thereafter measurement M I n md b 

- Inyesiion of the drink 

Then time started, for the following measuremenb; after end of drinking (start of e\ercise): 

- 30 (60) min: i\| 2 // 
45 {75} nun: M 3 */ 

- 60 (00) min: M i « ami A 

- I20(l50)miiv. 51 5 ./; and c 

During this lime probands regenerated from exercise sirens passively lying i-n a segregated 
shaded room (fig. 5) which was connected with the apparatus by cables. So test persons were 
nol in licenced hy the staff during the measurement procedures (fig. 5 and (d. 
Measurements were done in the sequence; blood collection, LEG and fdccU'osympathograhy 
(i:SG) recording for 3 mim blood pressure measurement (RRj, Heart rales were recorded 
continuously w\\\\ the Pokn -a pulse teste]; Measurements a included Ihe blood parameters 
j blood ceils, hormone levels (epinephrine, norepinephrine, dopamine, seroa'mme, cort-isolc, 
prolae(ine) and blood glucose concentrations], RHG and RR. Measurement h included 
sampling and isolation of blood mononuclear lymphocytes and me;.! curing their basal and 
Isoproterenol stimulated eAMP-prodticliou. For measurement c ttrine bladder was emptied 
alter ingestion of ihe drink, then all urine was collected for 2 hours. 

I'U'Ai-vcwtntitt&s were earned out in the lying position with eyes closed for 3 min. 
Topographical spectrum analysis and statistic map:, were carried out with- the 
CATf-liM k system (MediSysb Linden, Germany) as shown in figure,!. For siandardrxed 
positioning of the 17 lin-elec!rode;, according to the iniermuiona! 10-7.0 system a electrode 
cap (Electrode Cap Com. baiium Ohio, USA) was used, which was appliealed with a special 
electrode get f.Spektra ooO KleeErode Gel, Parker, New Yersey. I'SA) and icsted for correct 
recording and conductance resistance before the exercise test and was worn up to the end of 
all measurements, 

For the skin v<mJucliim\ measurements we used the fIlecii\>Sytrq-5adiOgrap.h MSG X from 
IN US in DGGlbU Altcnbekem Germany with electrodes as used for F:CG sr ensure meris 
placed at the litis of ihe fingers 2 and 3 of the left hand (ik, 5 ?. 

Ulood was collected into vacuum tubes ufter removal of the firs; heparin-containing 0,5 ml 
from the venous calhetei . The 10ml lubes for separation of mononuclear lymphocytes (MKl .l 
contained 0.5ml sodium-heparim (he 4ml tubes for ceil counting K-IUVIA. those lor 
measuremcm of catecholamines (5ml) io.fi \ and glutalhion as antioxidant. C Catecholamine 
tubes were immediately pulled in ice cold water and oemrifuged at A C for 5 min.. scrum* 
lubes cenlriluged after 2\) min. Immediately after eentrifugation samples were stored at -S0""C 
until determination. All samples of one lest person were measured within one assay. Blood 
and urine parameters were determined with Ihe fallowing mcdwxte: 
Serotrjniiw. honiuwmillic acid. 5-Iiytlro.xy-indol-acetic acid (5-liltS): HIM.C. 
(\yccfutliitnun\s (epinephrine, norepinephrine dopamine): Cainpetiln e Radioimmunoassay 
Canisolc; Competitive chemofummiszeni Immunoassay 
Pralactiuc: Sandwich ehemoluminiszeiU immunoassay 
Creatinine: Phoiometric-kinelic method from Jaffe 

MNL reparation, stimulation and cAMP determination: Mononuclear lymphocytes (MNLl 
were prepared by density-gradient cenlrif ligation (Lymphoprep, Nyeomed Phamia Oslo, 
Norway, SUUg, 20 min) and suspended in theophylline buffer at a fixed number of 2x10" 
eehsVnl. Aliquots were incubated for 2 min with 50 mikrol either buffer or buffer containing 
isoproterenol in fmat concentrations of lu and 100 mikroMol, Alter cell destruction by the 



lysine solution, boiling and cculri limaiion. the CAMP concentration in (he snpcTmiumi was 
measured by direelBA (DRG-inslrauierUs Gcmmm ). 

Stttfisritw; Any data were tested for normal Gjuiss distribution hy K.S-lesl. In the case of 
nomiLiI distribution MANOVA was carried out for the fii^iors .dime of n^usntremcnr or 
..drink" or . jnkniciinir. If significant with p<0.os n T-tesst wits used for further evaluation, ff 
we flnuui no normal distribution wetted Friedinann's tost and pau hoc VVilcoxon's le-u. 

Rgmks jmd i nf erpret a 

The behaviour of Lhe parameters hemoglobins erythrocytes and hematocrile 
(tables 4X\7) show., that by lhe heavy bicycle exercise a hemoeoncemration took 
place and in the recovery phase when lying in the supine position a fluid 
redistribution from ihc interstitial space oeeuraf Therefore all other blood 
parameters had to be corrected for lhe plasma vol time shift according to the 
formula of Dill and Co.sdi! which involves the differences in hemoglobins and 
hemaioerire values, in die present study we used measurement M5 in die 
recovered stale as reference- 1 00% and corrected die values of the 
measurements MI M4. In the tables, except die above mentioned all blood 
measurements are given as corrected values. Any results were documented in 
means and standard deviations since most of (he parameters were in a normal 
Gauss distribution. Tabic 21 shows die parameters being not normally 
distributed. 

Circulatory and blood parameters 

The mean values of work load i/oo VVatL table 1) and heart frequency (I So. 
tabic 3} underline die heavy exercise. The .severity of the resulting stress 
reaction can be shown by the increased values of leukocytes (table 5). blood 
glucose (labie catecholamines (tables I3.I4J5), and scruionine (table 16} 
directly after exercise (Ml h and by the elevated concentrations of prolactins and 
corlisote (tables i I and 12) at the measurements 44 and 5TJ mm after exercise 
stress (iM.2 and M3). These physiological reactions are- in the range somewhat 
below values that are reached from athletes in competitions. 
Within 2 hours of recovery all blood parameters returned to normal values i.e. (o 
the cireadianic rhythm. Curves of mean values are shown for prolfictine in fig. 
12, for epinephrine and norepinephrine it) fie. 13, and for dopamine and 
scrotonine in fig. 14, MANOVA (table 22) or f riedmann's [est (table 23) 
revealed significant changes along with recovery time for any biood parameter. 
Between the drinks significant differences were only found for hematocrife and 
prolacune ffty,. 12). So L-theaninc does not influence the behaviour of hormones 
heme important for adaptation or regeneration i.e. stabilisation of energy 
metabolism. 

By post hoc lesLs for prohebne we could not find a distinct lime being 
responsible for Ihc sign, differences between die drinks. Bui the curve of drink 3 
(200mg of L-ihcanine) is lower at any time. So a shift effect of L-theaninc on 
[he curve can be assumed in that the reset to normal values during recovery is 
accelerated. Correlations with Cortisol (tables 27, 28. 2d) lei suppose a general 



pituitary reaction which muss be discussed in connection with the tact thai 
correlations of profaeiine with power in several EBG frequency bands occur 
only after theanine containing drinks. Other correlations between BEG- 
parameters and hormones are altered by the drinks too (see bdow, tables 
27,28,29), The most important link between central nervous regulation and the 
peripheral operators of regulation (hormones) is die h ypo tha larn i c-p i t u i tary 
system where neurotransmitters regulate peripheral reactions like thai of 
prolactine via dopamine (Inhibiting) and serotonine (activating) al the 
hypothalamic level. From animal studies it is known that theanine can influence 
both of these transmitter systems, In tha present study this can be assumed 
indirectly only, But the physiological regulating roles seem not to be disturbed 
or inhibited. 

Heart frequency and blood pressure values (table 3) returned very fast to normal 
resting values without differences between the test trials, 

EEC measurements 

In table 19 and figures 8, 9 and 10 EEC power values of 17 electrodes are 
averaged. The mean values in all frequency bands show a high electric activity 
of the brain cortex directly after severe exercise. This is in accordance with 
previous findings. Theta power statistically {with high variations) remains at an 
elevated level up to M 4 and than declines sign. In all other frequeny bands 
even at M2 power values are reduced and then, remain nearly at the same level 
or show a slight increase from M4 (74 min after end. of exercise) to MS (104 min 
after exercise). By statistical analyses no effect of the drinks could be shown in 
any frequency, only effects of time after exercise. 

Figure 7 shows the glow mode qualitative analyses of 3 frequency bands wish 
placebo as the example for the firstly demonstrated recovery course after 
strenious exercise. In this mode low frequencies (delta) are given in red colour, 
high frequencies in green (alpha) and blue (beta) and the power is represented 
with dark (low power) to bright (high power) in the respective colour. This 
figure shows in the most single electrode positions (left) and the map (right) a 
clear dominance of high frequency bands (yellow and green) and a high activity 
(brightness) directly after exercise (MI) especially in the centra! regions. Duung 
the recovery phase there is a shift to lower frequencies (red) especially \nm 
frontal areas at Mi and: a decrease in power (dark.) in central areas at M2, 
temporal areas at M3 and M4, Later than 90 rain after exercise (compare M4 
with MS) there is a kind of rebound- to higher activity levels and frequency 
bands (shift to green and yellow). The reason might he that more than two hours 
after exercise the probands gel hungry. No qualitative or semiquamitaive 
differences between the drinks could be seen with this rnethodes. 
With the metbode of statistic maps like shown in figure i i a particular influence 
of L-theanitie on the electrical brain activity in single electrode positions is 
demonstrable. When compared placebo with 200 nag of L-theamne (drink I vs 
3), the power at M2 as percentage of the power at M 1 showed trends (small 



squares) and sign, (big squares) differences in selected electrode positions in the 
bands of alpha l } beta 1 and 2, As figure 1 ] dcmonstrai.es, the reduction of 
activity is accelerated with L^heanine in the early recovery phase with p<OJ in 
alpha.2 in the frontal, occipital and right temporal region, and with p<0M5 in 
betal and 2 in single parietal and occipital positions. The same trend can be seen 
for deita at Ml left central whereas delta showed at M4 a somewhat higher 
activity in a single left centra! and occipital electrode (C3). 

Electrosympathography (table 20) 

Low values of skin resistance fkOhm] directly after exercise (rib) are thought to 
be the result of high sympathetic activity, Changes in the time course are highly 
sign, but don't reach the initial preexercise (vb) levels within 2 hours, 
Differences between the drinks could not be found. 

CyclicAMP 

Fig. 13 and table 30 demonstrate the" well known up-regulation of the receptor 
sensitivity (stimulation with isoproterenol) and increased basal eel! activity (not 
stimulated) directly after severe exercise with high sympathetic activation, Up to 
M4 a down-regulation took place and in (he last hour of the experiment a slight 
increase could be shown. The behaviour in basal and stimulated values was. 
strongly parallel and statistics showed no differences between stimulation with 
10 or 100 mikroMol of Isoproterenol. So correlations were calculated only with 
die values from 10 mikroMol stimulation (see below), Statistical analysis (teblcs 
3 ! - 33) revealed sign, differences beween measurement limes (except M4 - MS 
lOmikroMo! stimulated) but not between drinks. So theanine seemed not to 
influence receptor-adaptation or -regulation. 

Urine samples and renal function 

The excretion of die catecholamine and seroionine metabolites homovanillic 
acid and 5 ■* by d roxy-i ndoh aeei i c acid was not dilTere.nl between trials when 
expressed as total mass nor when related to urine creatinine (tables 17 and 18), 
Urine volume produced within [he collecting period and creatinine excretion 
was nearly the same in all trials. Ahhougb serum creatinine concentrations 
showed small n.s, differences between the drinks the creatinine clearance was 
not different 

Correlations 

Tables 27,28 and 29 show correlations between peripheral hormones and 
electrical brain activity in different frequency bands and between hormones 
among each other, But correlations were not the same after all drinks, Those of 
dopamine with power in Sower frequencies in the placebo trial disappeared m 
trials with Lwheanine containing drinks, and instead of this new negative 
correlations of prolactine with alpha! and beta! power appeared. Furthermore 
correlations of theta power with dopamine and norepinephrine disappeared, The 



same was (me for small correlations ofscrotonine and Cortisols with delta md 
belal i.e. alpha 1 and beta 1 . Only the correlations of beta2 power with all 3 
catecholamines remained stable throughout the trials. 

Correlations with cAMP can be seen in table 34, As expected cAlvlP was 
correlated with norepinephrine throughout all trials, but with epinephrine only 
after drink 2. and with dopamine only after drink 3. The mean power of 17 
electrodes in delta frequency was corrrelated with cAiVlP in al! trials. Theta and 
alpha! power correlations with cAMP in the trial with placebo disappeared in 
the {rials with low (dunk 2) or high (drink 3) L - Ihcamne concentrations. 
The single electrode positions and frequency bands showing differences 
between drink I and 3 were Fz beta! and 01 bet a 2 (see fig. I 1). For those we 
calculated correlations too (see table 35). 'Thereby some other eorelalions could 
be found but no new aspects occured, The disappearance of correlations of fT-G 
parameters with seroionine after ingestion of L-iheainne was verified as well as 
die close connection between pkisma-norepinephrine, partially -dopamin and - 
epinephrine, and beta-activity. 

Disc ussion 

The present study demonstrated how the recovery from severe exercise looks 
like in the electrical brain actively and in die behaviour of some circulating 
hormones. ( orrelalions between those parameters could be shown too. The 
application of drinks containing I -ihennine in a low and high Jose did noi 
influence die regulating function of hormones or the excretion of their 
metabolites nor did it influence !he brain activity in a serious manner. The renal 
function was not affected. The MANOVA-tcsts established diiferenee.s in the 
hematocrit values. Although noi significant in post hoc tests at distinct 
measuring times this let suppose ihat the fluid exchange between the extra- and 
intra vasal space is influenced. With respect tu this phenomenon tlirther research 
is needed. 

In connection with reset mechanisms from stress other distinct effects are 
obviously demonstrable; 

j ) The statistic factor analysis showed influences on the scrum -pro lac line levels 
in total but not on die lane course or the time dependant reaction to preceding 
stress events. Since the prolaetine secretion is regulated by dopamine and 
serotonine at the hypothalamic level, and since effects of L-theanine on tins 
neurotransmitter system are known from animal experiments, it is unlike to 
suppose a comparable effect. Vet the global central reactions during 
regeneration are uninfluenced by the different drinks as show n by averaged 
EEG measurements. So probably the overall regulating functions of the brain 
are unaffected. But a distinct effectiveness of the l-theanine containing 
drinks is demonstrable by the statistic maps (fig. I I ) in the electrode positions 
parietal central in the beta I frequency band and occipital I in beta? 
frequency in the early recovery phase (Ml) where with L-theanine the 
activities are faster reduced. Since these cortex areas belong to the sensitive 



association and processing regions, and since power in high frequency (hem) 
fs related to excitation, one can interprelalc this as nn accelerated deactivation 
in ihe sensory integration processes because of better coping a Tier stress. The 
somewhat higher activity in the delta frequency band in single dec nodes in a 
later phase t M4 4 sec fig. I i) point in the same direction. Since activities in 
Ihe slow waves are related to menial conditions like sleep, di/iness and 
relaxation, and activities in the hist waves to awake or even excitation, it is 
unlike to imerprcte these observations as a supporting effect on relaxation 
and mental recover)' after stress without influencing the normal regeneration 
reactions, 

2) The brain dopamine and serotonine systems are responsible for the up- and 
down-regulation of mental activity, for vigilance and motivation. The 
peripheral, hormone prolamine is regulated by these system?;, Prolaetine reacts 
like a stress hormone with a delay into the regeneration phase. The \ cry 
distinct e ffect of the L-lheanine containing drinks on the prolaetine levels and 
the changes of correlations between electrical brain activity and peripheral 
stress hormone systems let speculate, that coupling sysfems between ihe 
central nervous system raid the peripheral endocrine regulation are influenced 
without changing the peripheral hormone levels and thereby without 
disturbing the regulating effeclivhy of stress hormones. From, literature it is 
known, that L-iheamne in high doses inhibits cAMP-medialed posl-rcceptnr 
reactions. In die current study statistical analysis showed no differences 
between the trials in the basal and stimulated eAMP production in vivo of 
lymphocytes isolated directly alter stress or in ihe regeneration phase. So we 
coti Id nol find an influence of L-iheanine on the reset of upregulated 
postreeeplor sensitiv ity and activity. 

3) As a result the altered correlations between electrical cortex activity and 
hormonal parameters r.e. the coupling between brain and peripheral stress 
systems are not influenced at the level of beta-adrenergic receptors. But with 
our study design we only can estimate the phase of down regulation from 
elevated receptor sensitivity, Possibly the upregulation i.e. the behaviour of 
stimulated cAMP production may be influenced when L-ahoanme was. 
applicatcd before stress. Another problem with interpretation of cellular 
reactions after exercise is the change in ceil population* and subsets with 
different receptor densities. Perhaps studies in cohered cells while incubation 
wilii L.-theanine will lead to oilier results. 

The inierindivrdual alpha wave activity has a very high variability, People can 
divided into high and low alpha types. With respect to (be alpha types we' made 
subgroLipcs with high and low alpha activity and repeated the statisteal analyses, 
but found no differences between neither groups. 

.Conc.liisifllis 

The single regular hormonal functions and the normal general cortical activities 
are uninfluenced by drinks containing 50 or 200 mg L-theanine. So normal 
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functions are not restricted. But differences between placebo and verum trials 
were found in the behaviour of serum prof ac tine, which is dopamine and 
serotonine regulated and reacts like a stress hormone. This us vveii as the altered 
correlations between KT^para meters and peripheral hormone concentrations 
show, that L-theanine influences the coupling between central' and peripheral 
regulation. This, seems not to he mediated by influencing the beta-receptor or 
postreeepior regulation. 

The enhanced reset of beta aclivily in sensory regions in the early recovery 
phase after physical stress is in accordance with conclusions in the literature 
about the relaxing effect. In the present study severe physical exercise was. used 
for stimulation. In several published studies in animal models caffeine served as 
stimulant. Although these models are very different each demonstrated a 
downregulating effect on die current stimulus. Another recent study found the 
generation of alpha waxes after ingestion of L-ihcanme. This is known to he 
correlated with a relaxed awaken stale- AJUogether (here is evidence enough for 
die statement thai L-iheanine induces relaxing mechanisms independam of 
dosage by support of physiological reactions and not by a pharmacological 
effect. 
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Table 1: 

Anthropometric and ergomefer data 
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Table 2: 

List of randomization 
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Table 3: 

Heart frequency [s/min] and blood pressure s(ystolic) and 
d (diastolic) [mmHg] 
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Table 4: 

Hernogiobine [g/100m}} 
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Table- 5; 

Leucocytes [10 3 /p!J 
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Table 6: 

Erythrocytes [10 7 /pl] 
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Table 7: 

Hematocrite [UL] 
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Table 8: 

Thrombocytes [1 0 6 /pl] (corrected for plasma volume shifts with 
m5 = 10G%) 
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Table 9: 

Blood Glucose fmmos/1] (corrected for plasma volume shifts with 
m5 = 10G%) 
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Table 10: 

Serum Creatinine [mg/100mlj (corrected for plasma volume shifts 
with m 5= 100%} 
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Table 11: 

Serum Prolactme [mlU/t] (corrected for plasma volume shifts with 
m5 = 100%) 
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Table 12: 

Serum Cortisole [ug/dl] (corrected for plasma volume shifts with 
m5 = 100%) 





drink __ . 


' V . 


2 


3 


n 


Mw 


Sd 


n 


Mw 


Sd 


r; 


fvlw 


Sd 


co_s__m1k 


14 


1 1 ,45 


2,58 


14 


12,46 


3 C Q2 




11 ,60 


Y ^ ^ 5 


co i _s_m2k 


14 


13,71 


2,60 


14 


1.2,67 


3,49 


14 


11,94 


2,44 1 




14 


12,40 


2,94 


14 


1172 


3,45 


14 


10.37 


2,16 


coj5jm4k 


14 


11,01 


2,86 


14 


10,43 


3,02 


14 


9,80 


2,28 


co s m5k 


14 


: 9,39 f 


3,42 


:! 4 


8,44 


2.'i'"! 


14 


8,60 


3,09 



Table 13: 

Plasma Dopamine [nmol/0 (corrected for plasma volume shifts 
with m5= 100%) 
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Table 14: 

Plasma Epinephrine [nmot/i] (corrected for plasma volume shifts 
with m5*100%) 
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Table 15: 

Plasma Norepinephrine [nmol/l] (corrected for plasma volume 
shifts with m5= 100%) 
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Table 16: 

Serum Serotonine pjg/l] (corrected for plasma volume shifts 
with m5* 100%) 
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Table 17: 

Urine values [mg/l] 
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Table 18: 

Urine values as absolute values fmg] and calculated for urine-creatin 
[mg/mg creatinine] 
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Tab!e19; 

EEG data (average of 17 electrode positions) 
d= delta powerfpV 2 ], t~ theta powerfpV*] 
a1= atphal powerfpV*], a2= alpha2 powerfpV a ] 
b1 s betal power[|iV 2 I, h2~ beta2 powerfpV 2 ] 
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a2_mw jtV3 


1 


9,58 


14,28 


14 


8,66 


1 1,77 


M 


10,51 


11,91 


. a 2_row jn 4 


1 4 


10,96 


13 r 52 


M 


10.51 


13,90 


14 


10 T 50 


1 .2 r o4 




14 


12 96 


14,81 


14 


t2,71 


16,20 


H 


12,52 


15,12 




14 


2,7B 


1 ,43 


14 




1,36 


f l "7 


2 ( 68 


1,35 


! bi mw_m2 


| 14 


1,67 


,76 


14 


1,97 


,97 


u 


1,83 




b 1_mw_m3 


14 


2,03 




14 


2,24 


1,38 




1,90 


.Sg 


b1_nw/_/n4 


14 


1 ,61 


,7u 


14 


1 ,8-1 




14 


1 ,86 


,97 


b 1 _mw_rn5 


14 


1,81 


.84 


14 


1,91 


,89 


14 


1 T 64 






1.4 


. 2.14 


..93 


14 


2,16 


1,07 


14 


2,15 


1.14 


b2jniwjn2 


14 


1- ,.57 


i ? 4 


14 


1,41 


,71 


14 


1,55 


,85 


b2_mw_m3 


1 4 


13 




14 


1,48 


71 


14 


1,41 


,85 


b2_mw_m4 


14 


1.44 


,78 


' s 4 


1,43 




14 


1,33 


,93 


b2 mw tnS 


14 


1,56 


.75 




1.63 


,87 


14 


1.54 


,.85 



Table 20: 

Elektrosympathograhy [Ohm] vb-before exercise, 
nb-vb -before exercise, 15, .. mm. after exercise 





drink 




1 




3 






n 


Mw 


t '-:cJ 


n 




Sci 


n 


: 


Sd 


escjvb 


I 14 


453.8 


86.4 


14 


444.5 


70,8 


14 


450 7 


61 ' 


esgnb 


14 


389.2 


15.3 


U 


39C.2 




14 


3887 


11. . 


esg_t5 


14 


376.4- 


14,2 


14 


374.9 


19,0 


•f ^ 
i »•» 


375.3 


9.0 i 


esg__30 


14 


395,9 


39 ? 


14 


413.2 


35,1 




379.5 


73.2 


esg_45 


14 


407.7 


44;S 


14 


411.4 


34,0 




403.9 


30.1 


esg J3G 


14 


4 17.2 


4&<3 


14 


416.1 


35,7 


4 ,4 

i 


. 414 4 


37. £ 


esg_75 1 


14 


418.1 


5B.6 


14 


414.1 


387 


14 


4-UVO 


43,9 


est] 135 


14 


414.0 


52/? 


14 


413.6 


44.8 


14 


413.6 


45/1 



Statistic L-Theanin : 
Tnblc 21: 

KS TEST: 



All normal Gaussian variable, (?x-«p! for: 



parameter 




blood pressure systolic ml 




biouii press u a- systolic n\2 




blood pressure systolic m3 


p -0,047* 


blood pressure diastolic m I 


p -0,033 * 


bfood pressure diastolic m2 


p-0,u i o ■ 


bloorl pressure diastolic m3 


_p-Q,0lQ* 


hj.oo^i pressure dLi&tolic rti4 


p-U^ULR- - 


blood pressure diastolic ni5 


p- U.jV LI 4 


rierUkicocnit nu 




et?tz ui.eui j ii^ 


p v,uZJ 


eei?, iheui no 


. „,. p yw.i, 


.i. i j ■ 'v I n M»l 1 ill 1 

csj 'v, uipna e in i 




eee A 1 pii-oi I ni2 


t\ -•■El HA i 
p y H UU s 


t 1. 1! tl 1 1 J L ill I !I]J 


p U,UUU 


-Mn 1 1 ) H'l ..l 

'.. 1 L' :E 1 pi 1 J 1 1 1 1 r 


T'v-r* fin i '- :> ' 


jlp ' iT "+ ! 11 1 1 1 t IllS 

1 L. I* ! J ] l Ml IiL.' 


n -ft 0 5 v * 
p i t 


alpha? m 1 




ecu ;iijili;i2 m.2 


pHKOQ')** 


ceua!ph;v2^3 . 


p-lU}0j* fo 


ccualphu2 m4 




• cj:= a r pJ . j 2 ni:* 


p*D.006** 


seaim prolaelirc mf 


P=- 0.042* 






: scrum probe tine Iii3 


0-0,025;* 


. s-v (■«,] nijjrobe tine m4 




' plasma epinephrine nil 




pla i^m cp i nephr i n e m2 


p*0,O24* 


phsn \ epinephrine in 5 




5-i.m-S nbsoluie 




b'i K>\ inilliiK-aeid absolute 


5*0,017* 


eiiMtme concentration 






Table 22: 



MANOVA: 



parameter 


{M1-M2-M3-M4-M5} 


(drink 1-2-3) 


heart frequency 


1 p-0,000** 


P*0,317 


leucocytes 


p=6 f ooo** 


=0,646 


erythrocytes 


0*0,000** 




hcmoglobinc 


p=0,000** 




ilirombocytcs. 


p -0,000* * 




blood glucose 


p»0,000** 




serum creatimn 


p -0,000** 


p-0,960 


scrum eortisole 


P-0,000** 




plasma dopamine 


p^OOO** 


p-0,660 


p|;isma n orcgh^i ^Cj>hrinc__ 


p *=o,oop** 




serum serotonine 


p-0,00.0** 


p-0,992 


, «S ■ . „ . _. , 


p -0,000* 4 


...... .... _ idx??2_ - 


cej» del ( a 


p*p.poo** 






r =0.000** 


p**0 ( 886 . I 


nej..t beta 2 


p -0,000* * : 





Table 23: 

A NOVA (or tUc urine pa* ameers: 



parameter 


(dnnk 1-2-3) 


Croat »ne absolute 


p-0,933 


1 1 KS Goncentraiioii 


p~Q,6<>9 


hor nava n ti ll neac id concern trat ion 


p 0,444 | 


hamcwiiillineacid^creatine 


7 ■ ^0,425 . "1 


5 hies/eroalint! 





Tabk' 24: 

FftlEDMANNTEST: 



parameter 




blouii pressure systolic 




blood pressure diastolic 


? -0,000** 


Itejnaloerite 


p-0,000** 


cecj; tiieb 


p-0.030* 


ccv. alpha I 


pH^OQO** ! 


ecu, rtlphn 2 




serum proliictine 


p-0,000** 


plasma epinephrine 






parameter 


(drink I -2-3) 


blood p res mm ...systolic 


p -0,7 1 3 


hlucHi pressure diastolic 


p-0,07'} 


h emu toe rite 




ccl: (hela. 


___ j 


j ee;; alplu I 


P ■■--0,407 j 


! tree algli32 


n ' 0,290 


[ scrum prolamine 


p - 0,0.09+ + 


! pfasma epinephrine 


P--0.I73 


absolute 


p : 0 } 4.2± 


liomtjvanillineacid absolute 




creatine Concentration 






parameter 


(drink I -2-3) 


h riv Lo. rue ml 


p-0,284 


hematoefite mJ 


P" 0.1 22 _; 


hctuatoerite m3 


p«0,52l 


hemotocrite m4 


P-Q.076 


hemaioccile ni5 


p -0,254 


serum prolamine ml 


p=0.93J 


: 'mm probctbe 


P-OJ35 


ierum pro be tine m3 


p=0,168 


. seuuu prolactin.?- mA 




scrum prolactinc rn5 


--0,607 



Table 25a: 

T- TEST: 





nvn^urf-tVif-fit 


— • 










h i I -m3 




— — - 




i- ~n Ann** 




m I * t fO 






lil j. UU 






Fill _iyt 1 


J ,UUU 





Uli , Ils ,j „ 






m 1 -ni5 


n :::::;/ } flflf)** 




ni I -mS 


p y.uyu 






if? yj^xjuv? 


- ■ 


t.nl -m4 


p =0,000** 




m!-m$ 


p*O.O0Q*"* 


licmoglobitic 


eh I - m 2 


p=0,000** 




.in I -ni3 


p»0 t 000** 




ml-m4 


P-O.Q00** 1 

-^W fc : i 






p 0,000* 515 


ihmmbocytcs 


rri I -m2 


p =0,000** 




ml -m3 


n -0,000** 




iu! -tn4 


p^o,oir 




in I -m5 


p -0^4:5* 


•blood glucose 


ml -ml 






in l-m.l 
• 






inUin4 

• »™ • , 11 . ™ 


P -■■■0,000** 




ni l-ni3 


— - — - — 


S'L'iiun crcauruu: 


ml-m2 






m l-nu 

.... . . .±12^ - 


p 0.000* 1 




ml -m4 


P AQOO** 






pM),000* + 


scrum coriisok' 


in 1 -ml 


p*0 f 0M 




rn 1 -m3 






nil -m4 


p*0.002+* * 




rn 1-mS 


p=QJ)00** 


plasma dopamine 


ml-m2 


-0.000** 




ml-m3 


p-0,000** 




ml-m4 


P'0.000** 






p-0,000** 


piiismft nort'Dhinenhrinc 


rn i -m2 


\y 0,000*" 




nil -ml 

LLi — — ' ;., . — 


r^0.000* ; 


) 


m 1-iti4 


p=0,000** 




ml-m5 


P -0,000** 


! scrum scrotoniuc 


ml-m'2 


p=0,000** 


i , 1 




o.ooo** 




ml-m4 


p=0,000** 




ml-m5 


p-0,000*' 


csa ! 


ml -15m in 


p-0,000"^ 




mf OOmin 


p-0,370 




ml* 4. 5 m in. 


p COOP* 




ml -60m io 


p^O.OOO^ 1 




ml -75 mm 


p^OOl** 




m!-13>mm 


p«O,O02** 



Tabic 25b: 



paramclcr 


measurement 




cvf* deha 


mt-m2 


p'KKOOI** 




ml-m3 


P=0 I 004+ + 




nil-m4 


rrOjjoi - - 




m.I-m5 


p-O,OO0** 


tfcp bete-! _ 


n'ii-m2 


p*O.O00* : ' 




ml-rvs3 


p^O.OQG** 




ml-nv? 


p=(U100** 1 




it) I -m!5 


p-Q.OOO** 




ml -ml 


p=*o,ogo** 










tuNm4 j pK) T O0G** 




ml-m5 ! pH),QOO* + 



Table 26: 

Wfi.COXON TKST: 



paronletcr 


iTiensUrenicnt 




blood pressure systolic 






blood pressure systolic 


m I *rn'3 


p»0,000** 


blood pressure systolic 


ril I -Td4 




blood pressure systolic 


vnl *m5 




blood pressure diastolic 


nil -ni2 


p^UOOP * 


Mood pressure diastolic 


ml -mj 


— = {^JL±Z~Z~t == 


blood pressure diastolic 


ml -in4 


p*0 t 00l** .J 


blood pressure diastolic 


ml - no 




hen in toe rile 


rnl -mi 


P 0,000 > ; 


lit'ii id loc rite 


tti 1 *m.3 


p -0.000** 


heinatoerite 


in. 1 -in 4 


ivKLOOG* 55 


heriiatoeriie 


in I -niS 




cog'thcta 


ml-m2 


p 0»7 


eej tlieta 


m 1 -oi3 


p (XS03 

MW v.. ' 


eey theta 


ml-H54 


r y 1 '.. • . 


eeu them 


m]-m5 


P =0,000** 


ecu a in ha 1 

. :.p " - ... - ■ ■■ ..... - 


m 1 -ml 


p *0,0Q.S ** 


ecu alpha! 
£■ i _ • 


ml-ni3 


i • 


eei' alpha 1 

> iJ.-w-T . 


mi-nvi 


p= 0,003** 


(.•eft alpha 1 

... 1 ■■ ■ .., v— . 


ml-niS 


_ p-o;?.io . j 


ecu nip ha- 2 


m I "Mi 2 




...... ..- *. . — . — - — - — — — .-■ — 

ceejalpha2 




p -0,000 ^ I 


cee alpha2 


ml-r.M 


p -0,000 ■ 


ceg n!pha2 


ml-nO 


_ n p.ooo" , . 


seiuni prolamine 


mi-ni2 




vLMutuprolacUtie 


ml *m3 


p-0002^ 


serum prolncti tie 


ml-nvl 




scrum profuctine 


ml-m5 


_ e^«\ . _ 


plasma epinephrine 


in! »m 2 


p -o.ooo^ 


plasma epinephrine i 


in i -w. 3 


11-0,000* r j 


; phsim epinephrine 


rtit -ni4 


p<LOO0** 


plasma epinephrine 


mi-m.S 


p 0,000** j 




parameter 


drink 




hrnu toe rite 


dUd2 


P-0.062 ... 


hematocrit* 


__ Jl:^ . ... 




hcinutoerite 


d2-d3 


i-0.326 


^nim prolactins 


6\-d2 


p- o^w _ 


scn.1 in prolac line 


dUD 


r p-0,027" i 


jet'um prolactin;: 


d2-d3 


P-o,oor* ~~l 
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Table 30; 
CAMP 





drink 


1 


2 


3 


n 




Sd 


n 


Mw 


Sd 


n 


Mw 


> 


Camp not stimulated M i 


t4 


f 25,94 


BJ7 


14 


2.4,43 


10.75 


1-4 
14 


28.43 


v'5,B4 


Gamp not stimulated M4 


14 


10,40 


2,38 


14 


11,53 


3,70 


14.00 




: camp not stimulated MS 


14 


13,18 


5,58 


14 


14,11 


5,61 


14 


13,86 


a, 06 


Camp stimulated With 


14 


1D4.48 


81,82 


14 


1 12,12 


45,39 


1*1 


1 \ O / 


/ *T , K* 


! lOpmoMJ Ml 
















Camp stimulated with 


14 


31.63 


1 1.20 


14 






1 4 


35.82 


14,78 


i0tjmol/( M4 


















Camp stimulated with 


14 


46,15 




14 


34,71 


12,24 


14 


39 42 


22,65 


lOpmoiA M5 














Camp stimulated with 


14 


89,12 


32.42 


1.4 


99,14 


37,79 


14 


116,95 


78,29 


i00^mo(/i M1 












Camp stimulated with 


14 


29,71 


13,31 


14 


34,34 


me 


14 


33,62 


20,06 
















Camp stimulated wrih 


14 


41,62 


21,84 


14 


43,49 


2B T 4D 


14 


45,05 


33,00 


lOOwrtOi/i M5 _ 

















Statistic L-Theanin CAMP : 
Table 3Ji 

KSTEST: 



All uurninl Gausadaff variable, wept for: 



para m cier 




Camp stimulated with 
lOfinial/l M5 


p-0,025* 


Camp stimulated with 
J 00;iniol/l M5 





Table 32a: 

MANOVA: 



parameter 

| 


(M1-M4-M5) 


(drink 1-2-3) 


! Camp ncH stimulate J 


p=0 T 000** 


p-0,595 ] 



Table 32b; 

FRtEBMANN TEST: 



parameter 


i 


— - 

Camp stimulated wiLli 
Khimol ; l 


p-O.QOQ 4 * 


Camp stimulated with 






parameter 


(drink 1-2,-3) 


Camp .stimulated with 

' |{fomoi/| 




Camp stimulated with 
lOOumoH 


p«0,636 



Table 33 a: 



Parameter 


measurcmenl 

... ... . 






L,,a!iiji n o c SiiniLiiuicu 


m I -u\A 






Camp not stimulated 


mi-no 






Camp not stimulated 


m4-m5 


p-0,0093 




1 Cnmp stimulated witli 
KJumol/i 


ml-m-f 


p^GOO** 




C'nnip stimulated with 
I00fimol/l 


ml-m4 


p =0.000** 




Table 33b* 








WffX'OXON TEST: 








parameter 


measurement 




Camp stimulated with < 
10uinol ! i 


nil-ni5 


p-0,000** 


Camp stimulated with 
J0|tinol,i 


m4-m5 


p-0,202 


Camp- stimulated with 
lOOumon ' 


ml -m5 




Camp stimulated with 
. lOQumoil 







Table: 34 



Coemptions Drtok 1 Corrftl.nlon Drink 2 Corr<ila»lOn Drink 3 





^*Camp nof. 
stimulated 


Camp 
i, siirnurated 


j Camp not 


Camp 
] siifiujfalo.d 


| Gamp not 


Camp 
slifijuldievi 


| camp not 
stimulated 


Kdfremiion riach Pearson 
N 




?nr? * 
I ,000 
42 




t 000 

42 


I 


.703"" 
,000 
■12 


Camp 
stimulated 


Korfolati'on nach Pearson 

w 


, / UO 

,000 
42 




,000 

42 




| ,703* 

I ,000 

I 42 






Korr elation nadl Pearson 

Oiy 1 IJllA'OI ,i, £l t= 1 J. 

N 


,007 

42 


,001 

42 


,000 

41 


1 lift* 
,044 
41 


,024 
42 


,334' 
,030 
42 


theta 


Kormfallon nach Pearson 

w 


t -OU 1 

.019 
4-2 


f 

,066 










alpha 1 


Korreiation nach Pearson 

^"1 irin r^T fi." ""i n t / 0 . c- *7iiti \ 

w 


,01 1 

42 


,041 

42 










o!pb3 2 


Korrelation nach Pearson 

Qi'nnl fli' 1 "»n t f 'D -f exiting 
Q-i y i pj j j 1 1 kiJ • l ^-ociifyj 

N 






,320* 
,041 

41 








beto 1 


Korrelati on nac^ Pearson 

.S, i n 1 1 j fl r n n ? / 3 - c: p. }\> n ) 
t_n y i n ii r> --I i f a \ fa, □ is • 1 1 yj ) 

N 






.000 


,026 : 
. 41 






beta 2 


Rbrreft'fion nach Pearson 
SjgriCTkanz {2-sciriij} 
N 






41 






j 

I 


dopamine 


Korrelaliarr nach Pearson 
o f -t m 1 fi h n i {*?« c « ^ i f >' i"j ^ 

M 












,033 f 

42 j 


eprnsphrinc 


Korreialian nach Pearson 
S iQn i il k an £ ( <■! - s 5 iiii'i ) 
N 






,000 

4 2 


5 72 "1 
,000 
42 






narepinephrin 

G 


Korrelation nach Pearson 
Signififcan;: (2-syi!ig) 

n 


,0GQ 
41 


t 644" 

,000 
41 


,000 
42 


,000 

42 


.440"= 
,004 

■f '1 


,000 : 


serotonin? 


Korrctcfion nacn Pearson 
Sfgnifikanz (2-seitig) 
\\ 


,001 

4 '■' 


,527^ 
,000 

4? 


t 3ao* 

,013 

42 


,4ir fc 

,007 

42 






cartisole 


Korre'alion nach Pearson 
Signifikanz (2-seitrg) 
N 












E 
j 


prolactins 


Korrelation nach Pearson 
Signifikanz (2-seitig) 
N 















Table; 35 







Coi relation drinki 


Cofreiatfoft drhk2 


t"' sif i'i sf ;"j 


tir"kil fir 1 fl k \ 








1 beta2 o1 


betal pz 


j beta«? ol 


( beta 1 pz. 


bela2 01 




Korrelation nach Pearson 
SignTfikanz (2-ssitig) 
N 




,513 
,QGQ 
70 




,456 
,000 
69 




,000 




Korrelation nach. Pearson 
Signifikanz (2-SeJtig) 
N 


,000 

70 




,456 
.000 

68 




j 6 79" 
,000 

70 




Sactine 


Korrelation nach Pearson 
Signifikanz {2-6ekig) 
N 


-302 
,011 

70 


_ „ 


■v?.50 
( 03B 
69 










Korrelalion nach Pearson 
Signifikanz (2-seitig) 
N 


-.361 
e O02 
70 











.... — j.,,,, .„ . J 


gamine 


Korrelatfon nach Pearson 
Signifikanz (2-seitig) 
N 




,237 
,016 

70 ] 




,329 
,006 
§9 


^ _ 


,434 

,000 

70 


5ne¥phrfne 


Korreiation nach Pearson 
Signifikanz (2-seitig) 
N 




,343 
,003 
70 


,255 
,034 
69 


,422 
,000 

89 \ 


,252 
,038 
70 


,304 
,011 
70 


epinephrine 


Korrelsrtion nach Pearson 
Signifikanz (2-seitig) 
N 


( 40? 
,000 
70 


,497 
,060 

70 


t 395 
,001 

69. 


,512 
,000 
69 


,401 
,001 
70 


,527 
,000 
70 




KorreJation nach Pearson 
Signifikara (2-seitig) 
N 


,321 

,007 
70 


r 3-49 
,O03 
70 











Correratfon drinkl Correlation dfintt Correlation dr;nf<3 





be?a1 pz 


bete2 o1 


beial pz 


bela2 o f 


b.era 1 oz 


beta2 0.1 , 


■J i f!Z 


Korrelation nach Pearson 
Signifikanz (2-seitig) 
N 




,SS9 
,000 
42 




t S57 
,000 

41 




,704 
,000 
4 ? 


-■■2 vi 


Korrelalion nach Pearson 
Signifikanz (2-seitig) 
N 


,000 

42 




,527 
,000 
41 




,704 
,000 
42 




■ : -P not 
dialed 


KorreLation nach Pearson 
Signifikanz (2-seittg) 

N 


,335 
,030 

42 




,574 
,000 
41 


,529 
,000 
41 






; * Emulated 


Ko; 'elation nacn. Pearson 
Signifikanz <2-seillg) 
W 


L ^ 






,334 
,013 
41 






"Emulated 
l ' 10CSjJmoVI 


Korrelalion nach Pearson 
Signifikanz (2-seitig) 
N 




,3Q8 
,012 

42 


,385 
,019 


,413 
,007 

41 







I ; . Study 'design v • T§H ■ . 

2, ■ : I 5 riric"ip!e of HHj n\ijMiip.g; 

3, "Hi.c. equij>mcni_ and 1.1} ? i$U\t : r - ' 

-I . : " r rcs!. person nj hii'V-; ! 0. eix\t"mi--k'r ^.--v^. I r 

"V.".'. A\ crape ol^^ Ktf-M^|^ilj.)lin1 itW 

, 'K.\\i;i;v.^ of ^k:\--^k> onHip u-vover) Pee./ • -Vi i -fvbj beta! and 2 
• !.-• I ? = I 1 ! 11 Cj . s.K i 1 i s i i v^i "n j "J v. a) a« 3 & m % of M! : * ''-aipan>ui^^|di-in;x 1 \ s 

! : 2:\k'«;M \-;»] LK'.S ofIi<T . ; « >e li •' \M\)ilW\l\VJ \\* { \\ . Ce>UO>C t)i h....V\i.";/ 

L\ V(ir<.pK:v['li! Mi-/ .:u;i! epiaopiu ! ee ;•• me pptn;e>e of o\ -ja 

1 4 J.Hpuirnine ;uid iltOi nme in . .1 he coin se of f rpvcr> : liy;. 

f 5}t\$£& \M' ' producihpi of MMII in il ice o i 1 jsc el' : :re e o v e p\ • - - ' -; : i ■■■ 

P>.< 0\ o| cAM;' J pi ; m si a I \ ..M dl'MSl. itll !, : i;Oi Jc;U , 'V'w CT 

f orooaAn^s c ;YMP •^^;4A-i§.- d>tNL \\ ; i tb BkQ uk\u p* wer 
pPlfo'Py p * i ;d ; ,0. U l« p •: s f M N I . \ v i i ll p I i j ifpjf! c 




The electroencephalography mapping equipment CATREM (computer aided topographical 
eSectroencephalometry) (on the table) and the skin cicatrical resistance; measurement 
Sympalhicograph (before the table, one can see only a part of i\) and the staff. 



Sportrnedizinisches Institut 
Universitat Paderborn 



Fig. 3 




Physical stress is induced by increasing bye tele ergo-meter; exercise up to near maximal 
exhaustion, Prior to exercise the test person was prepared for measurements by electrode cap and 
intravenous catheter. 



Fig. 4 




Sportmedizinisches Institut 
Universttat Paderborn 




Measurements were done directly after physical stress and four times in the regeneration phase 
when having ingested the test drinks (fruit juice without theanine. with low or with high dosis of 
theanine in a randomised order), each in supine position vvuh eyes closed, aftef having drawn 
blood from the indwelling forearm venous catheter. 




Sportmedizinisches Institut 
Universitat Paderborn 



The CATEEM system and the stall' were in the neighbouring room, so test persons are not 
influenced and relaxed during the measurements. Data and maps with electrical brain activity 
can be seen on-line on the monitor 



Sportmedizinisches Institut 
Universitat Paderborn 



Fig. 6 



'Grand average 3 frequency map in glow mode in the course 
of recovery from exercise (n= 1 4; Delta-, Alpha2-, Beta! - ; 
-0,5 to 2,6 jL/V 2 /Hz ( placebo) 
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Fig, 8 
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Fig. 12 
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Fig. 13 



Dopamine 
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Fig. 14 
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Delta-power/cAMP stimuL 10fjmof/f 
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Fig. 16 



Theta-power/cAMP slimul. 10pmo!/l 
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Norepinephrine/cAMP sttriiul.. Wymolll 
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